Objective: The aim of this study was to understand the relationships among depressive symptoms, cognition, and functional performance in a communitybased sample of older adults. Method: Older adults (N = 885) from the Staying Keen in Later Life study completed tests of executive function, speed of processing, and memory. The Center for Epidemiologic Depression Scale assessed depressive symptoms. The Timed Instrumental Activities of Daily Living Test assessed participants' everyday functional performance. Results: Depressive symptoms had significant associations with measures of executive function, speed of processing, memory, and everyday functional performance. Cognitive performance completely mediated the association between depressive symptoms and everyday function. Discussion: Among community-dwelling older adults, depressive symptoms were associated with impaired cognition across multiple domains, which detrimentally affected everyday function. Health care providers should be aware of these associations to monitor and manage changes in depressive symptoms and cognitive performance and thereby potentially mitigate functional decline.
. Other studies, however, have failed to show that depressive symptoms influence EF and have asserted that cognitive deficits among depressed older adults are evidenced primarily by slowed SOP (Bunce, Batterham, Mackinnon, & Christensen, 2012; Butters et al., 2004; Kohler, Thomas, Barnett, & O'Brien, 2010; Kohler, van Boxtel, et al., 2010) . Similarly, depressive symptoms may be associated with worse memory (Kohler, Thomas, Barnett, & O'Brien, 2010; Pantzar et al., 2013) . However, Sexton et al. (2012) noted that although memory was initially associated with depressive symptoms, the relationship disappeared when EF and SOP were added as covariates. Thus, the effects of depressive symptoms across domains of cognition are unclear.
Depressive symptoms are also associated with impaired functional status in older adults, which is most often measured through self-reported instrumental activities of daily living (IADL). Tomita and Burns (2013) found that the odds of self-reported functional difficulty were several times higher for young-old (65-74 years) community-residing participants with depressive symptoms. However, depressive symptoms did not influence functional difficulty in the oldest-old (older than 85 years). Yamazaki, Nakano, Saito, and Yasumura (2012) who did not stratify their participants based on age, noted an association between depression, self-reported cognitive impairment, and lower self-reported IADL functioning in a community-based sample of 783 elders. In a study involving older adults with mild cognitive impairment, Brown et al. (2013) found that self-reported difficulties with IADL were associated with more depressive symptoms, memory problems, and slowed SOP, and that the SOP deficits fully mediated the relationship between EF and IADL and partially mediated the relationship between depression and self-reported IADL. None of these studies examined functional performance and only one (Brown et al., 2013) was carried out in the United States.
To our knowledge, only two studies have measured depression, cognitive function, and everyday functional performance among community-residing older adults in the United States. Performance of IADL, by definition, relies on cognitive function. Given evidence that depression precedes cognitive impairment (Devanand et al., 1996; Paterniti, Verdier-Taillefer, Dufouil, & Alperovitch, 2002) , it is likely that the effects of depression on functional performance are mediated by cognition. Gallo et al. (2003) reported an association between depressive symptoms and performance-based measures of functioning (i.e., Everyday Problems Test and Observed Tasks of Daily Living) that was mediated by memory and reasoning abilities. Using these same two functional outcomes, Yen et al. (2011) also found an association between depressive symptoms and impaired everyday performance, which was mediated by memory and reasoning. SOP was associated with depressive symptoms, but not with everyday functional performance. However, these studies used performance-based functional measures that are most closely related to memory and reasoning (Jobe et al., 2001) . In contrast, our study used a different performance-based IADL measure that is timed and therefore may be more closely related to SOP (Owsley, McGwin, Sloane, Stalvey, & Wells, 2001) . The impact of depressive symptoms on this performance-based measure of IADL has not been previously examined.
The aim of this study was to determine the association between depressive symptoms and cognitive performance across the domains of EF, SOP, and memory among community-residing older adults. We further sought to clarify whether depressive symptoms were associated with functional performance and, if so, whether cognitive performance mediated this relationship. We hypothesized that depressive symptoms would be associated with cognitive and functional performance, primarily in SOP, and that SOP would mediate the association between depressive symptoms and functional performance.
Method

Participants
The Staying Keen in Later Life (SKILL) study investigated interrelationships among sensory, cognitive, and functional abilities of community-residing older adults from Bowling Green (Kentucky), Birmingham (Alabama), and surrounding areas (Wood et al., 2005) . Inclusion criteria were ≥60 years of age and far visual acuity (with correction) of 20/80 or better. Inclusion criteria were minimal, with the goal of including a representative sample of community-dwelling older adults with a wide range of cognitive and functional abilities. Of the 1,052 screened, 894 (85%) met the inclusion criteria and agreed to participate further (see Wood et al., 2005 , for more details of the SKILL study).
We included SKILL participants who completed a measure of depressive symptoms, the Center for Epidemiologic Studies Depression Scale (CES-D; n = 885). Participants were mostly female (58%) and either White (89%) or Black (10.2%). The average age was 73.4 years (SD = 6), and average education was "some vocational or technical training." See Table 1 for more details.
Measures
Depressive symptoms. The CES-D (Radloff, 1977 ) is a 20-item self-report measure asking respondents to rate frequency of experiencing depressive symptoms in the past week on a 4-point scale from 0 (rarely or none of the time) to 3 (most of the time). Possible scores range from 0 to 60. Scores of 16 or higher indicate risk for clinical depression (Radloff, 1977) ; 14% of this sample scored within this range. The incidence of risk for clinical depression in the study sample approximates the prevalence rate of depression in the older adult population, which ranges from 15% to 19% in a communityresiding population (Blazer, 2003; Cahoon, 2012) .
Executive function. The EF composite was created from the Stroop and Trail Making Tests (TMT). The computerized Stroop Test measures the time to read color words (e.g., red, blue), identify color blocks, and name the color of ink in which color words appear (Spreen & Strauss, 1991) . In TMT Part A, participants connect numbered circles in numerical order as fast as possible.
In TMT Part B, participants draw a line connecting numbers and letters in sequential order as fast as possible (Spreen & Strauss, 1991) .
SOP. The SOP composite comprised the Useful Field of View (UFOV), Letter and Pattern Comparison, and Digit Symbol Substitution Tests. The computerized UFOV measures cognitive SOP for visual attention tasks and summary scores reflect display speed for 75% accurate performance. Further details can be found elsewhere . Letter and Pattern Comparison, adapted from (Salthouse & Babcock, 1991) , require participants to quickly compare sets of letters (3, 6, or 9 letters) or patterns (3, 6, or 9 lines). The Digit Symbol Substitution Test presents participants with an empty grid of boxes, with a number above each box, and a corresponding key pairing each number with a symbol (Wechsler, 1981) . The score is the number of correct substitutions completed within 90 s.
Memory. The memory composite included Wechsler Memory Scale-III Digit and Spatial Span Forward Tests (Wechsler, 1987) and the Hopkins Verbal Learning Test (Brandt, 1991) . In Digit Span, participants listen to number sequences and then verbally recall the numbers in the order they were spoken. Spatial Span gauges spatial memory by requiring replication of touching a sequence of blocks. The number of correctly replicated sequences from Digit and Spatial Span was recorded. The Hopkins Verbal Learning Test consists of a list of 12 related words read aloud to the participants who then freely recall the words. The average number of words recalled across three trials was recorded.
Everyday function. Functional performance was assessed by the Timed IADL Test, which includes several tasks for the IADL domains of communication, finances, food, shopping, and medicine. Some examples of the tasks include making change, reading food labels, and reading directions on a prescription medicine bottle (for each of three bottles). For all tasks, the examiner used a digital stop watch to record the time taken (to one tenth second) to perform the task and also determined whether the task was completed accurately, with minor errors, with major errors, or whether the subject failed to complete the task for any reason. Timed IADL were scored as a composite z score by both time and accuracy with lower scores reflecting better performance Owsley et al., 2001; Owsley, Sloane, McGwin, & Ball, 2002) .
Procedure
Participants were first screened for eligibility in the SKILL study during a university lab testing visit lasting 1.5 hr. If the inclusion criteria were satisfied, participants completed a second lab assessment of cognitive and functional abilities (~2.5 hr).
Analyses
Descriptive analyses were performed. A composite score was computed for each cognitive domain, derived by factor analysis. Age, sex (female = 0), and education were used as covariates in the analysis because they have been previously associated with depressive symptoms (e.g., Raji, Reyes-Ortiz, Kuo, Markides, & Ottenbacher, 2007) .
Correlations among the variables were examined. Simple linear regression analyses, using pairwise deletion for missing values, were performed with composites of EF, SOP, memory, and Timed IADL as outcomes, and depressive symptoms and the covariates as independent variables. If depressive symptoms significantly predicted both cognitive and Timed IADL performance, we planned to examine whether cognitive performance mediated the ability of depressive symptoms to predict everyday functional performance. To do so, we conducted separate hierarchical linear regressions with depressive symptoms, each cognitive domain, and Timed IADL performance. Sobel's (1982) test was used to determine the portion of the depression-Timed IADL relationship that was explained by each mediator. According to Preacher and Kelley (2011) , this proportional measure may be an inefficient estimator and be unstable with small samples. Therefore, we also compared the indirect effects using the partially standardized indirect effect formula proposed by MacKinnon (2008), ab = ab / sd (y), where ab is the product of the paths from depressive symptoms to each cognitive domain and each cognitive domain to Timed IADL performance and sd (y) is the standard deviation of Timed IADL performance.
Results
From the original sample (N = 894), participants who completed the CES-D (n = 885) were included in analyses. The sample had a mean CES-D score of 7.6 (SD = 6.9; range = 0-51). See Table 1 for descriptives.
Correlations are reported in Table 2 . Females and those with less education reported more depressive symptoms. Poor EF, SOP, and memory performance were associated with more depressive symptoms. Age, sex, and education were added as covariates to the subsequent regression analyses. The addition of these covariates made the association between depressive symptoms and everyday functional performance significant in the multivariate models.
Cognition
Results of hierarchical regressions showed that the demographic variables entered at Step 1 accounted for 14% of the variance in EF, 25% of the variance in SOP, and 12% of the variance in memory. Older age and less education were associated with worse cognitive performance. Male sex was associated with poorer SOP and memory. The addition of depressive symptoms at Step 2 added a significant 3% to the prediction of the EF, SOP, and memory composites. Depressive symptoms statistically contributed to cognitive performance after accounting for covariates (see Table 3 ).
Everyday Function
Hierarchical regression results showed that the demographic variables entered at Step 1 accounted for 18% of the variance in Timed IADL performance. Older age, male sex, and less education were associated with lower Timed IADL performance. The addition of depressive symptoms at Step 2 significantly increased the prediction of Timed IADL performance by 1%. Depressive symptoms statistically contributed to performance on Timed IADL after accounting for covariates (see Table 3 ).
Mediation Analyses
As depressive symptoms significantly predicted everyday functional performance, we conducted meditation analyses (see Table 4 and Figure 1 ). The total effect of depressive symptoms on Timed IADL performance was significant, c = .005, t(832) = 2.01, p = .05. Each of the cognitive composites (EF, SOP, or memory) were individually examined as a mediator in three separate models. In each model (see Figure 1) , a represents the path between depressive symptoms and cognitive mediator, b indicates the path between cognitive mediator and Timed IADL performance, and c represents the independent relationship between depressive symptoms and Timed IADL performance. Depressive symptoms were significantly associated with each cognitive domain (a paths), and each cognitive domain was significantly associated with Timed IADL performance (b paths). When examining EF as a mediator between depressive symptoms and Timed IADL, the model's a and b paths were significant (95% confidence interval [CI] = [.199, .273 ]; see Figure 1 ). The direct effect of depressive symptoms on Timed IADL, after adjusting for the mediator, was not significant, c′ < .001, t(833) = −0.004, p = .997. Similarly, we found that when SOP was examined as a mediator, the model's a and b paths were significant (95% CI = [−.325, −.248]; see Figure 1 ). The direct effect of depressive symptoms on Timed IADL, after adjusting for the mediators, was not significant, c′ = −.002, t(871) = −0.930, p = .352. Subsequently, the memory composite was examined as a mediator and the model's a and b paths were significant (95% CI = [−.230, −.156]; see Figure 1 ). After adjusting for the mediators, the direct effect of depressive symptoms on Timed IADL performance was not significant, c′ < .001, t(871) = 0.141, p = .888. In each of the models, cognition completely mediated the relationship between depressive symptoms and Timed IADL performance such that there was no longer a significant association (c paths).
Sobel's test for each of the cognitive domains indicated the relationship between depressive symptoms and Timed IADL performance was completely mediated by cognitive performance. Based on the partially standardized indirect effect calculation (MacKinnon, 2008) , everyday functional performance as measured by Timed IADL scores are worse by .009, .013, and .009 for every one-unit increase in depressive symptoms indirectly through EF, SOP, and memory, respectively. Effect sizes were thus similar for each cognitive domain.
Discussion
We examined the associations between depressive symptoms and cognitive performance across cognitive domains of EF, SOP, and memory among community-residing older adults. We further sought to clarify whether a relationship existed between depressive symptoms and functional performance, and if cognitive performance mediated such a relationship. After controlling for age, sex, and education, the cross-sectional analysis showed that depressive symptoms significantly accounted for 3% of the variance across each cognitive domain. Our results are similar to those of Ganguli et al. (2009) in that depressive symptoms among a community-residing population accounted for a small amount of the variance in EF and memory. Our study went further to examine SOP performance, with depressive symptoms similarly accounting for 3% of the variance. Our hypothesis that depressive symptoms would be associated with cognitive and functional performance, primarily in SOP, was not supported. We did not find stronger associations between depressive symptoms and SOP, as demonstrated in prior studies (e.g., Butters et al., 2004; Ganguli et al., 2009) . We did find that SOP mediates the relationship between depressive symptoms and functional performance as measured by Timed IADL, in support of our hypothesis. However, EF and memory also had similar significant mediation effects.
We examined the association between depressive symptoms and functional performance using Timed IADL (Owsley et al., 2001) . Time is an important component of everyday performance given our society's emphasis on efficiency. Depressive symptoms accounted for a significant but small portion of the variance in Timed IADL. Previous studies of depressive symptoms and functional performance have shown an association mediated by memory and reasoning, but not SOP (Gallo et al., 2003; Yen et al., 2011) . However, the outcome measures did not depend on speed (Jobe et al., 2001) . We found that EF, SOP, and memory mediated the relationship between depressive symptoms and Timed IADL performance. The relationship with SOP was expected, given the time constraints on performance. Memory is also important for performance on the Timed IADL tasks in that one has to recall information such as the items for which they are searching. EF also plays a role in everyday functioning in that one must plan and initiate appropriate behaviors to complete tasks.
To examine whether the significant effects of depressive symptoms on cognition and functional impairments could be attributed to those in the sample who were at risk for clinical depression, subsample analyses included 123 participants with CES-D scores ≥16 (Radloff, 1977) . Depressive symptoms were not associated with either cognitive or everyday function in this subsample. Thus, our findings cannot be attributed only to those with clinical depression. Our results indicate that in a community-residing sample of older adults, depressive symptoms affect cognitive functioning to a degree that also detrimentally affects everyday functional performance.
We acknowledge that this study has limitations. Secondary data have advantages in that they save time, expense, and offer preestablished validity and reliability, but data are limited. Some cognitive tests may have overlapping domains, possibly blurring domain-specific differences in the effects of depressive symptoms. This problem is difficult to avoid (e.g., Clark et al., 2014) . It is important to understand more about the EF and SOP domains in the context of depressive symptoms, and to try to disentangle which impairment is most prominent because if the impairment is one of EF, it may influence how well a patient responds to a particular treatment (Alexopoulos et al., 2005) . Although the inclusion criteria were minimal to ensure that the sample included a wide range of cognitive and functional abilities, as in most psychological research, the sample was likely more highly educated, healthier, and less depressed than the general population. Thus, the relationships between depressive symptoms, cognition, and everyday functional performance are likely underestimated in this sample. Although the sample included females and African-Americans in proportion to the U.S. older adult population, participants were underrepresentative of the Hispanic-American population. Our study was cross-sectional and longitudinal analyses are needed to confirm the findings.
Because these data were cross-sectional, it is not clear whether depressive symptoms impair cognition, or conversely if cognitive decline causes depression. The interplay of depressive symptoms and cognitive function is complex, and studies have offered varied explanations (Bennett & Thomas, 2014; Panza et al., 2009; Wilson et al., 2014) . While some studies have discounted the hypothesis that depressive symptoms are a consequence of cognitive decline (Bennett & Thomas, 2014; Carpenter et al., 2008; Wilson et al., 2004) , others have suggested that they are linked to the same underlying neuropathology (Panza et al., 2010) . Still, others have proposed that depressive symptoms could be an independent risk factor for cognitive decline (Kohler, van Boxtel, et al., 2010; Wilson et al., 2014) . One recent longitudinal study (Wilson et al., 2014) found that depressive symptoms did not worsen as cognitive function declined, but that higher levels of depressive symptoms were associated with a faster rate of cognitive decline after adjusting for neuropathology. This and other studies (Bennett & Thomas, 2014; Kohler, van Boxtel, et al., 2010) have suggested that interventions targeting depressive symptoms have the potential to help maintain cognitive health in old age. The present study further indicates that such interventions may preclude everyday functional declines.
The present study did not find differential effects of depression across cognitive domains, but did indicate varying effects of depression may be found on everyday functional performance depending on the tasks measured. Interestingly, there is evidence that cognitive SOP training can prevent depressive symptoms from worsening into clinically relevant depression (Wolinsky, Mahncke, et al., 2009; . Such training also improves Timed IADL performance (Ball et al., 2002; Edwards, Wadley, Myers, et al., 2005) . However, performance on the UFOV test, the primary outcome for SOP training, did not mediate the training effect on depression, indicating that the training effect on depressive symptoms is mediated by brain functions or processes other than SOP.
In summary, our results show that depressive symptoms in a communityresiding sample are significantly associated with impairment across the cognitive domains of EF, memory, and SOP, and negatively affect everyday functional performance. We did not find that these associations could be attributed to those who exceeded the clinical cutpoint for depression. Implications are that low levels of depressive symptoms in a communityresiding sample of older adults may significantly affect cognition and everyday function. The effect of depressive symptoms on everyday functional performance may be mediated by cognition. These effect sizes were small, and it is not certain if they are clinically meaningful. However, what defines a "clinically meaningful effect" varies based on numerous factors including the outcome of interest and the stakeholders (Keefe et al., 2013) . Harvey and Keefe (2001) noted that there is currently no consensus on clinically meaningful cognitive effect sizes. Maintained everyday function is vital to older adults' quality of life and any change that reduces patients' quality of life should be considered clinically meaningful (Keefe et al., 2013) . Longitudinal studies suggest that depressive symptoms may be a precursor or risk factor for later dementia (e.g., Bunce et al., 2012) and are recommended to explore the trajectories of cognitive and functional decline related to depression and assess the value of depression treatment on these outcomes.
